REWISED 31-1i-d6

fHEA RO. 2 L& .
CRITICALLNY 2/2

UNIT _TWCAMLA
SHUTTLE CCTV DWG WD, _ 23qA149-E06 SIH
CAITICAL [TEMS L1%T 2Rt

SHEET 1 oF 11

fATLURE MODDE MM
R | 2 -

FATLURE EFFECT
OH EHD TTEM .

RATCOMALE FUH ACCEFTANCE --

Luss af iris function (mechanical].
Luss at zaom function [wechanical].
loss of Focus funclion (mechanical).

Motar Failure
Gear Train Failure
laas Fallure

lTnatiitity in contro)
focus, zn0E, Oor ris-

H
Lass of mission crilical
camera widdn.

DESTGH FEATURES

The WC/Lens Assembly is camprised of Y6 eleckrical subasiowblies: '3 subassembilies
arg RCA Astro designed and fabricated using stamlard printed-circuit board type of
cunstruclion. The remaining three asseablias, high vu]taﬂe pawer supply, oscillater,
ang skepper matars, are vender supplied componants which have been specifled ang
purchased iccuriin? to RCA Specificatian Coniral Dranings (SCDBs} preparad by engi-
neering and reliability assurance. SHpecificabions par the SCD are prepared to
gstablish Ehe design, perfyrcance, bast, qualification, and acceptance requirenents
fur a procured piece af aquipmeat.

Partsz, materials, processes, and dasign guidalines far the Shuttle CCIV program are
specified in accardanca with RCA 2295503. This dacement defines the pragram require-
ments for selection and contral of EEE parts. To the waimme anlenl, and consistent
with aveilabhillty, a1l parts have been seleiled from military specifications ab the
JaH Tewed, 4: a ninimen. [n avdikion La the owerald seleckion criteria, a suhsat of
ganeral purguse greferred parks has been defined by this document end the RCA Govera-
ment Systems Division Stangard Parts List. [n the case of the DMOS and TTL family af
microcircuits, devices are screened and tested to the MIL-3VDH5IC equivalent and
procured under the designations of HI-REL/IW] ang SNC SALS from RCA-550 and Tewas
Tastroments Corp. respactivedy. Parls nof included in the abwve docwents have been
used n the design only after & nongtandard $ien approval Fomo {WLLAF) has bean pre—
pared. submitted to Reltability dssurance Engingering (RAE) and Jgpproved fur wie in
the specific applicatiunis) defined in the H5LAF By HASA-1SC.

Warsi—Case Circoit Analyses have been perfarmed and documented dos all civeuit
gesigns to demenstrate ihat sufficient aperating margins exist for all eraLting
canditions. The analysis was worst case—in that the value for gach of the variabla
paramelars was set bo lwniks that will drive itbhe outpul Lo & maximum (ar winimun].

& compgnent arFIicalinn review and analygis was conducted ko verify that tha applied
stress v each piece part by the temperalure axtremes identified wilh enviranmenkal

valification testing doee not exceed the stress darating values identified ia ACA
2295503,

1n addilion, an objective eagmination of the desiyn was performed through o POR and
COM Lo verify Lhal the WC/lens asswobly met specificetion and contracktual raquire-
menks.



HEW[SED 11-F-80

UHIT _ TyC/Hin
FMER MO, _ 1.6, .. SHUTTLE CCTV OWG MO 220481 0-506 508
CRITICAL FIEMS LIST £299820-508
CRITIEALITY _ 2S2 SHEEI 2 aF A
FATLURE WOLE AND FAILURE EFFECT
— [k DM END ITEH - — BATIOHAIL F0R ACCEPTAMCE
Loss of iriz funciion Lmechanical). Inability Lo control RESIGH FEATURES
Loss of zown function [mechanical). | facus, zoum, or iris. -
less of focus function {mechanicall. The genaral avrangesent of the lens assechly is ta provide an integrated housing,
Horst Caset wotor, and circwit board package which can dccommadace various commarcially avallable
lase of mission critical leases. Ewphasis s placed on accessibility of bhe lens, its drive companents, and
HLA camerg videh. Timit stops. Companents within the lens aszenbly have bean sodulariced, sérving buth
Mulor Failure the HLA, CLA, and WLA assemb)|es.
Gear lraia Failure
lens Failure fhe lans housing structure is a one—piece casting designed Lo minimize machining wnd

previde a rugged dimensianally stable mounting For the optical companeatis. The hausing
is in the form of 4 right angle. The vertical mesber interfaces with the fronl surface
of the camera and the horizontal menbar supperts the drive motors on the upper surface
with the lens funchbion circuit boards in a caviby um the underside.

Lens Fonction Prive Train

The iris, zoma, and tocus drives are identical in concept; the anly difference is the
luwer gear rabig in the ivis train 1o provide the 2.B-cecond and-ta-end travel capa-
bility necessary Fur tha ALC operation.

The table {on next psge) shows tha drive train parameters with overall torgue margins
tor the three Tens funcbions.

The matar/gear heads are mauated an ihe lens housing rather than on the Tent, ta permil
the desired lens interchangeahility for Lhe Shutkle mission with mininum jmpact on the
actual lenses.

Yarious types 0f moiors were considered for this application, trading off size. power,
weighl, coalrgl-tircuit complexity, command Copability, and qualification status. The
brushless and stepper-motor types (1L ihe package and pawer requirements, the latter
being prelerred because of ils simplicity, reliability, amd space-gualified status.
Ihe ielecled stepper motor (& size—H, Alnico-9 pole-piece, pemaneil—magnet stepper)
is mated with a spur brain gearhead. Bath units are manufactured hy Hanaca Hator L.
4 AB-diameiral—pilch (46-DP) spur gear on the yeerhead autput shaft meshes directly
with the gears which are a gart af the zaoe, focus, amd iris ring functions oa the
Tens gear.

sk 2+-B0
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N UNIT __TYCAHLA .
FHEA NO. __ 2. 16,2 . SHUTILE CCTV Dk . -
CREIFICAL ITEMS LIST 2294820502
CRITLCALITY  _ 242 SHEET _ 3 T
" TAILURE MOOE AND FAILURE EFFECT
] CAUSE o] _ RATIOHALE €08 ACCEPTANCE
Loss of ir1s function [mechanical). Inabiliky ta conlral pFSIGH FEATLURES
lpss of taem functiom [wechanical). Foucus, Toom, or iris.
loss of facus Function (mechanical ). LENS UK(VE TRAIN PARAMETERS
Worst Cosg: _ -
Losts af mission critical
HL& canara vided. Time End—| Input Lass Hal
Hutor Failure Orive| Famponent | Travel to-End |lorgue |Ratic MWa. |[EfFiciencyiTorgue |Turgue
Gear Trainm Hailure {degrees| [ {seconds} | [oz—in} |or Teeth %) {oz-in) |{oz—in}
Lens lailure _ e
Hotor - - - - 0.2y
Gearhead .27 T Ho 3.7 | B4
Zoon 150 0.6
Gearhead
Outpul Gear 16.4 L) 2.2 | sZ.0
i
Lens Gear 15k .0
Targue Margin
5.2:1:
Hobar - - - - 0n.2%
Gearhead 0.27 4B:1 a0 26| 10.3
Faorus 262 7.5%
Gearhead
Qutpul Gear m.3 50 1.1 1 30.0
Qi
Lans Gaar 156 10.0
Terque Hargin
HMator - - - - o.27
Gaarhead 0,27 4a0:1 B4 2.6 ] 1003
[ris 1} 2.8
Gaarhead
Qutput Gear 0.3 &0 E i.3 | 3.0
1
Lzns Gear I hi 5.4
Torgue Margin
&il
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FHEA HE . P -

CHITICALLIY 242

TNIT TYC/NLA

SHUTTLE CCTY PG M- 22040 19506, S1H
CRITICAL [TEMS LIST _Aroagad-suE . L
SHEET | or 11

FATLURE MDODE AND
CALNSE

FAILURE EfFECH
O EHE STEH

RATIOMALE FOR ACCEFTANCE

Tloss ol irks Funcbion faoechanicall.
Lass of oonm Function |mechanical }.
Lass of Forws Tunction (mechanical ).

HLA

Holor Fuilure
Gear Frain Failure
Leas tatlure

i b

ILrahility to vanlral
lucus, cobm, OF BFI5.

: H
loss of mission critical
Comard ¥ideu.

Narrow Angle Zaom Lens Assembly
The leas wtilized in bhe HLA and CLA is a 18 pw 10 108 mn Canran warifocal (E0Dm) Tens
with a minimum f-step of 1.6 Lo T-120 and a fully clased position. By design the
lens welecied abter nuch evaluation was a high quallty commercially available wnit
procured Lo & Shettle CCTY specitication

fhe vendor ilem is specified to include snly materials and iuhritaﬂls which maek

ihe RCA and STS approved lists: and Final cleaning, assembly. and lubrication is
completed in the USA planl under HCA Field qualily conbrals.

Thw lens has been enposed to davelopmental testing and gualificabien testing as
required far the 815 cshde and cargn bay enviromments.

Thiz astambly hat been usad on alt 575 developmental and operabtienal missigns.

QUALTFICAITON TEST

bor Qualificakion Test Flow, see Table 2 lacated at the front ol Lhiz bosk.

-0t
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UNIT __IV(/MlA
FMEA HD. _ 2,1.6.2 SHYTTLE CC1Y MG WO. 2204819 505,508
CRITICAL [T1EMS LIST Z9AZN-502
CRITICALLIY _2/% SIFET 5 OF  _ 11
FATLLIRE #0BE AND FAILURE EFFECT
CAUSE gH EuD [TEH

ass of iris Functian {mechamical}.
_aus of zuom functian {sechanicall.

gss of Forus Function {mechanical].

e
iolor Fdilure

iear Tradn Failure
1eas Failure

Inability to contral
tocws, IDmH, OF iris.

Worst Case: .
Loss of miasiom crikical
Comera video.

RAVIOMALE FOR ACCERTAHCE . S
HCCEPTANCE TERT

The CCIVW sysbems' VCAMLA is subjerted directly, wilhout wibkration isplatars which
wight be used in their normal instsllation, ta the follawing testing:

« Yibration: 20-8042; 3 dﬂfﬂ&t—rise from 0.01 GZAHz
A0-150 Hz: 0.0d G=fH2
E0-730 He: ~3 d8/18 der-slope
Tezt Duratian: | Minute per dnis
Test Level: G.1 Grms

» Ihermal Yacuwm: [In i pressure af 16105 Torr, the Lenperature shall be as

fallaws:

125* F; Time to stablize equipmant plug 1 hour
29" F: Time to stabd¥dre equipment plus 1 hour
125 F: Time to stablize equipmant plus 1 haur

The TYCAHLA may not hove been subjected io the wacuun candition.

Far Acceptonte TesL Flaw, see Table 1 located at the Front ol this book. .

In order to verify that CCTY components ave opperational, & test awst verify tha
health af a1l the command ralated components From bhe PHI LATAT) panel switch,
ihrough Lhe ACU, through the sync lines lo the Cameras/PIU, o the Camera/FTU command
decader. The test must alxo veriFy the camera's ability to produce video, bhe Vill's
ahilily Lo route wideo, and the maniier's ability te display video. A similar lest
wawh Ep perfarmed La warify the MOH commang path.

Pre-lsunch gn Orbiter Test/lo-Flight Yesi

Power [{TV System.

Wia the PUS panei, select a menitor as destindlion and the canera under

Lest as SDur<e.

Send "[Camera Prewer 80" command from FHS panel.

Selecl “External Spnc™ an momitar.

Obcorwe widos displayed on monitor. MHoie that if video an monitar is

synchrunized (4.¢., stable raster} then this dndicates that the caoera

ii receiving conposita sync fron the RCU and thal the camerda is producing

synchrunized videp.

6. Send Pan, Tilt, Focus, Poom, OLR, AHL Gamnd commands and visually {eilher
wia Lhe moniter or direct gbhservationf werify operatica. i

7. Select downlipk as destinabivm and camera under tesb as sdurce.

B. Dbsprve videu rowied Lo downlink.

0. Send "Camera Paner OFF" comnand via PHY panel. )

. Repeat Steps 3 Lhoough 9 excepl tssue conkands via the MOM command path.

Thie rwsrmac Fhad Tha CFTU panisment is noarational.

1 Ay ] L
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FHEA HO. 2. 1.6.d

CRITICALLTY 274

LUHIT TVCAHLA
SIWUTTLE CCTY UHG N0, -
CRITICAL TTEMS LLST L 50|

SHEET k OF |

FALI D HODE Al
- CallSE
bass af iris funcbicn (mechanical).
Lats af zpom function (mechamicail.
loss of Focus functien |machanicall.

LA

Motar Failure

Gaar Train Failure
Lens Failure

1 IGER e

FAILDAE EFFECT
OH FHD TTEH

- A

BaTTONALE FOE ACCERTAHCE

Inabitity to <eniral
facus, zo0m, oF iris.

parsi Case: ]
Loss of mission critical
camera videa.

0A/ [HEFECLLON

iral - The TUC/HLA EEE Parks and hardware items are protured Fran
approved vendors and suppliers who meei tha roquirements set forth Sn the CCTV
cantract and Quality Plan Wark Statement {WS-2591176). Residenk BCAS personnel
roview all procurewent documanis to establiskh the need for G51 an selerted parkts
{Fal E37].

: fLig - luceniag Juality inspections are made uva all
received materiads and parks. Results ave recorded by lot and retained ia file by
drawing and cuntral nuibers for Future reference and Lraceabiliky. A1l ECE parts
<re subjected to dncaming acceptance tecls as called For in A1 113 - Incominy
Inspection Tesl Iastvuckions. lacoming flight parts are further processed in
decurdance with BCA 1B4G6A4 - Preconditioning and Acceptance Hequirements for
Llectrpait Parls, wilh the exception thet PPA and PIMD teskiag is not perforwed.
Mechanigal ilems are inspected per PAL 316 — Incoming Iaspection lastructions far
weclhanical items, PAL 305 - [ncowdng Quality Cantrol Inspection Instruction, and
My 02 - Procedure tor Processing Incaming or Purchased Parts Oesiygnated for Fiight
Use. Accepied items are oelivered Lo Haterial Controdled Stores and retained under
speviFied condilicas unti) fabrication is required. Non-confarming materials are
held For Haterial Review Board {HHBY dispasition. (PRT-307, PAE IQC-531.)

tuurd Asaombly_ & Test — Privr bo the stari of WLA board asseably, all items ave
verified to be forreci by stack romo percannel, as the items are accunplated to
lorm &« kit. The itwens aré veriFied ogaln by the aperator who assepbles the ki{ by
checking againsl the as-built-parts-Tist [ABPL)Y. DCAS Mandatory Iacpeclios Points
are designseted for a1l princed circuit, wire wrap and welded wire boards, plus
hardess conneciors for soldering wiring, crimping, solder splices and gualiiy
workmanship prior to coating of the conpenenl side of boards and sleevinpg of
harnesses,

Hea Dpards

Specific instructions are given in assembly drawing notes and applicable documenis
callad cut in the fahrivatvon procedurs and record (FPR=230MBHY and Parts List

PL 230708H. lhese include wire commection Tist 2295902 Hotes — wide angle zoonm
Tens assy 2402191, Process Standard — bunding sioking, potting, encapsulating
220N, Specilicatiom - Urethane proteciive coating G2HI0F? and Wovkmenzhip Spec
BOADO3Y.

2-tid
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FHEA N g Y

CRLMICALITY 25

T Ve

SHUTTLE CLTW DG WO _ 2204819004, 008
CRITICAL TIEMS L15T __eZBa0-a02
SHEET __ *  OF  _}l

FAILURE HODE ANO
CALISE

‘FaILLURE EFFECT
O END ITEM

RATIOHALE pOK BCCEPTANCE

lpss of iris funckion Iﬂmchahical}.
Loss of 2own Tunclion jmechanicall.
Loss of Facus Function (mechdnicall

Molor Farlura
Gear Train Failure
Lens Failura

Inabilily ta conaleal
focus, Zpam, or icii.

burat Lage:
toss af aission critical
comera vided.

fa/ TNSEEETIGH (Conti nwed)

Hia Assembly snd lest — An open box test is performed par TP-1T-2307088, Acceptance lest
per TP-AT-23070B8. Torgues are specified and witaessed, traceabilily nuwbers are recorded
ard ralibrated Lools are checked prier to wse. KCA Qualiiy and DCAS inspections are
performed at the conpletion of specified FPR aperations in actsrdance with PAL 204,
PAL-205, PRI-217 and PAI-402. DCAS personnel witmass WLA button-up and critical

Lorguing.

T¥{ /A — AfLEr & TWCAHLA hawve been bested individually, they are mated amd

a Final acceptance tesk is perfonoed per TP-AT-2294819, including vibration and
Thermal vacoun eavironmenis, RCA and DCAS personnel monitor these lesks and rewiew
Lha acceptance test dataseesults. These persannel alsp inspect after all rapair,
riwork and retest.

Prepacibion Fer Shipnent - The TVC and HLA ars seraraied prior to shipneal after
labrication and tesking ie complete. Each is pachaged areording to CCTV Lelier 8011
arnd 2280746, Process stendard For Pachaging and llandling guidelines. A1l relsted
documentation including assembly drawings, #arts List, AGPL, Test Data, eic., 15
gallwred and held in & docwsenlalion t'u?dnr assigned specifically o each assembly.
This Mulder is retained for refFerence. An EIOP is preparad Far each assembly in
accordance with the requiremenls of H5-2593078 RCA QU and DCAS personnel wibtness
crating, packaging, packiny, and warking. and veview the ETDP lax complateness anid
ariuracy.
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-

FHER HD . 2. 1.8 —

CRITICALLIY 253

TUNET TVC M A
SHUTTLE CCIW OvG MO, £2949819=-506, 508 .
CRITICAL [TEMS LIST ' pELR

SHEEY __ @ oF 11

FALLURE MIDE AND
CALNGE —
Lesz of ¥ris Funclion [machanicall).
Less of zaom Funcbion (mechasicall.
buss of focus function (mechanicasl).

HLs

Hotar Failure

Gear Train Failare
Lens Failure

FAILURE EFFECT
| (K EHD LTEH

S —

EATIOHALE FOR ACCEFTANCE

[nability to cantrol
focws, zaom, or iris.

Horst Lese: o
Loss af mission cribical
ranera widen.

0 HLBR -

FATLURE HIATORY
I0R ¥Y-6U%E, Log #E42, HLa SAH 075-502.

pescription: Aecceptance Test Failure, Box Level Thermal ¥ac-Hob Envircaaont.
Erratic Focus rear opesatioa.

Causpg: Ewmcessive 32-oz Force Applied &y constant farce spring of bens Mubor Drives.

srrgclive Actign: Unit rewovkaed to ECHS OfT B6Z wnd BS2 Lo reduce spring farce Lo
25 oz, '

TOR ¥-D2HD, 106G #0776, HLA S/H FO01-5862 Flight fFailure, SpacecraFft Lewel (ST5-8 Flightel.

Resgriptipn: Lens asscrbly stalled approximataly half way in tha near forus
aperation.

Causge: {ombination of sticky lens and ariginal negater spring configuration.
Sticky substance on lens sssembly extending Fram Lhe outermast fromt edpe bo
apprisimately 1 in. toward center.
Upgradad lens to latest megator spring canfiguration.
Replaced focus moter. O71d lens (54 703167 rekurned ta vemdor Tor cxaminabion.
Mow lens [SW O TARIAT] dnsial led.
Fiks A-30Y5/B-0808_ log ATINZAT1T00, MLA S/AB U30-402.

Description: Acceptance Test Failure, Box Level Wibration Fowirorment.  Focus
runs in pnly pme direcdion.

Cause: Lack of lubrication oo fecus mechanism.

: Lens assenbly retursed Lo vendar, focues mechanisn was faund
not Yubricated. VYeodor could mob eFfer any viable reason for lack of lnbrication.
Lens was Jubricated and reassembled to wendor centrol deawing.

T8 B-53A0, Lap #1057, HLA /N 029-302.

Pescriplipn: Acceptance Ieit Failura, Box Level Ambient Environwent. Zeam
inpperakive.

Lauje: vack ot lubrication on zoom mechanisd.

Farrective Actign: Lens asscebly returued to vendar, zoom mechanisme was [ound not
Tabricated. Lens was lubricaled and reassembled to vengar control drawing.

2 RN ?_rt::z,
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FALA . T4

CRITILALLIY eid

tMIT  TVYL/HLA
SHUTILE CCTV OWG O 2904819-906 08 .
CRITICAL ITEMS LIST z -

__2294B20-302
SHEET o of  _ 1.

FALLURE HOQE AHD
Caisk

FATLLRE EFFECT
U4 END ITFH

... ROTIONAF FOR ACCEPTARCE

Loss of iris funciion {mechanicall.
Loss ot zoom function (mechanicall.

Loss 6F Focus Functlon (mechanicall).

Hi 4

Holor fFailure

Gear Trawn Failure
Lens Failure

Tnability to conlrol
focus, roam. or iris.

Horsl Case: .
busy of mission Critical
camngra videa.

FAILURE HISTORY
TBA ¥-6166, Lag #0623, MLA 5/H D23-502.

Description: Acceptance Test Failure, Box Level Tanparature—Lold Envicgiment.
Focus oparatvan ngl smoabh.

Couse: MotorfGear Head not properly assembled.
Corrective Ackion: Yendor nottfied and agread ta the Following corrective action.
fe—write assemhly prucedures to require accurate scasurements bta ensure pruper
tateh Betwean moknr and gear head.

ToR W-090d, Lag #0377, Hih 5/ ND3-501.

peseriptign: Acceptance Test Failure, Hon Level Ambient Envisonnent. Focus motor
drive #rratic. MWotar drive stalls for part af the lens rotalion.

Causd: Hator and lens azzembly DWT parts {nonflight].

Correclive Actipn: HNotor end Vens asserbly upgraded ta Flight configuratian by
~gybstitukion af flight parts.

TDRs (—d4524/C—4470, Leg ¥2041/2040, HLA S/H 075-502.

Descripiign: Acceptance Test Failure, Part level dhienl Envircament. Lens iris
does noei Fully close.

Causa: Tris Finger defective.

: Lens assenbly replaced with new lens ayymably,  lnoperative
lens mas returneg ts vendor. FEcamiwalion fownd Fiuger which actuates iris was
defeclive due to wedr. ’

T W-04964, Log #lSkd, HLA 54N FOO2-502.

Peecriptiog: Acceptanca [est Failure Box Lewel Ambient Environment. Unable Lo
focus lens ab anlinity.

Cousk: [Lmproper rewssembly and focusing of Tens by vendor alter disassenbly For
cleaniny.

Correclive Aclign: Lens returned Lo vendor for refecusing.  ¥endar oisenbly pro-
cedures upgraded Lo prevent similar problem.
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FMEA WO. __ 2, L.6.2

CRITICALITY £sd

UKIT _ TYC/HLA
SHUTTLE CCTV OuG ND . 77 04K ]$-50f , hid
CRLTICAL ITEMS LLST N

am

22940820 -30
SHEET .__10 o _ 1

FAIUIRE HODE AHD
LALSE

FAILURE EFFECT
I

RATIGHALE fOR ACCEPTAHLE . . . —

Loss of iris function Imethanicalli
Lass af zoow function {mechanicall.
Loss of focos function |mechanicall).

Helor Failure
Gear lrain Failure
1ens Failure

U 1GR

Inabiility tao cnairol
focus, zoam, oF iris.

Horsk Lase: _
lpss of mission ¢ritical
camerda wideo.

FAELUGE HESTORY
TDR W-2624, Lug #0450, MLA S/H B03-581.

Descriptian: Acceptance Test Failure, Hox Level Anbient Envirumneatl . Fgom funeiian
hasitates and hangs uf.

Caysg: Mater shabe slippage due to insubiicient staking.

Corrective Actian: Manufarturer will revite siaking procedura and will perfprm
30 jn-az reverse borgue tesl on all rewerked and futurve units.

DA W-1000, Lon #0436, MLA S/N 0i4-507.
TOR W-D392, {og #0433, TWC §/N 005-502.

riplipn: Acceptance Tast Failura, Box level Themal Vac finpjent Enwiranment .
Unil reselulian aut pf spec during thermal-vacuum testing.

[Cause: Fsunl lens element was ant properly siaked.
Corrective Action: Lens returned to veador. Vendur property stoked froni, raur

and zpom elements. Al ather flight Yeas wara returned ta wander and restaked,
Vendor pracedure nodified L6 prevent recorrance of problen.

ehceRN 2
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FHEA KD, N N

T CRITICALLTY ¥

UNIT __ TYLHLA

SHUTTLE CCTV DWG hib. -4
CRITLCAL L1EHS LIST TSRPS0
SHEET 11 oF 1]

TAILURE HDOE AND
CAUSE

FAILURE EFFLCT
Of EHR ITEM

BATIGHALE FOR ACCEPTANCE

Lass al iris Function imech;hiud1].
Llaxe ol £oom fusaction Imechanical).

lass al Tecus Functinn {mechanical).

MLA
Mator Failure

Gear Train Failure
lens Failursa

Inabitily La cankral
forus, zoom, or ieig.

eorst Cage:
sz of mlssion ¢riLical

camera videg.

7

OFCAATIONAL EEFECTS

Lngs nf videa. Passible loss of major mission objectives due to loss of ANS cameras
or other required cameras.

CHEW ACTIONT

If passible, camtinue RMS operatiuns osing alternative visual cues.
CREY TRALNING
Crew should be trained to use possible atternatives to CCTV,

HIS510H CONSTRAINT

Where possible, procedures should be designed so they can be accomplished without
CCTy



